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Description 

[TRIGGER MECHANISM FOR IMPACT 
RESPONSE DEVICES IN A SEAT] 

Background of Invention 

[0001] The present invention relates generally to an automotive 
seat assembly and more particularly to an automotive seat 
assembly with a trigger mechanism for actuating impact 
response devices within the seat. 

[0002] Automotive design is guided by a never-ending goal of 
improving the safety and comfort of passengers traveling 
within the vehicles. As the nature of existing vehicular 
travel precludes the ability to completely eliminate inci- 
dents of collision during operation, automotive designers 
pursue design improvements to minimize the impact of 
such collisions on the internal passengers. These design 
improvements often are located in a wide variety of com- 
ponents within the automobile. They may include a variety 
of features and functions from intrusion reduction to mo- 
mentum absorbance. 



[0003] one such category involves the use of energy seat impact 
response devices. These devices are utilized to protect 
passengers during collision. One example are safety 
mechanisms designed to move the headrest forward in 
order to engage the passenger's head during rear-impact 
scenarios. By actively engaging the passenger's head, mo- 
mentum from the passenger's head can be reduced and 
thereby further insure the comfort and safety of the pas- 
senger during collision. Although a single incidence of 
seat based safety mechanisms has been described, a vari- 
ety of such devices such as air bags, intrusion protection, 
and momentum reduction devices are contemplated. 

[0004] Although safety improvement is an underlying goal of all 
such design objectives, it is understood that these consid- 
erations are not viewed alone and in a vacuum. Additional 
design constrains such as weight, cost, and manufactura- 
bility must also be considered in any successful design. 
Safety features as described commonly perform active op- 
erations during impact. These active operations require a 
trigger mechanism in order to actuate the impact re- 
sponse devices at an appropriate moment. Electronic trig- 
gering devices are highly adaptable but often involve un- 
desirable expenses in design and integration. In addition, 



many triggering devices require complex integration into 
other vehicle modules such as the airbag control units. 
This involves complex design, manufacturing, and assem- 
bly procedures. It also can require system wide design in- 
tegration impeding the implementation of impact re- 
sponse devices into existing platforms. 
[0005] what would be highly desirable is to have a mechanical 

trigger mechanism for integration into an automotive seat 
assembly that did not require expensive electronic trig- 
gering devices. It would further be highly desirable to 
have such a trigger mechanism that could operate without 
complex integration into multiple vehicle modules. Finally, 
it would be beneficial for such a trigger mechanism to 
have the capacity to activate a plurality of impact response 

devices within the seat. 
Summary of Invention 

[0006] it j Sj therefore, an object of the present invention to pro- 
vide an automotive seat assembly with an integrated me- 
chanical trigger mechanism. It is a further object of the 
present invention to provide such a trigger mechanism 
whose operation is not dependent on complex system 
wide integration into the vehicle. 

[0007] A n automotive seat assembly is provided including a seat- 



back and a motion translation element pivotably mounted 
within. The motion translation element includes a back 
engagement portion, movable between a back engage- 
ment stable position and a back intrusion position, and a 
translation portion, movable from a translation stable po- 
sition to a translation actuated position in response to the 
back engagement portion movement. A intermediary ele- 
ment is rotatably attached to the translation portion, such 
that it is moved between an intermediary stable position 
and an intermediary actuated position. The intermediary 
element is additionally movable between a disengagement 
position and a engagement position. A momentum cam is 
utilized to move the intermediary element into the en- 
gagement position during vehicle impact. A trigger arm is 
positioned within said seatback and engages the interme- 
diary element when in said engagement position. The 
trigger arm moves into a trigger position in response to 
the back engagement portion entering the back intrusion 
position only when in the engagement position. A seat- 
back impact response device is actuated by the trigger 
arm when it moves into the trigger position. 
[0008] other objects and features of the present invention will 

become apparent when viewed in light of the detailed de- 



scription of the preferred embodiment when taken in con- 
junction with the attached drawings and appended claims. 
Brief Description of Drawings 

[0009] FIGURE 1 is an illustration of an automotive seat assembly 
in accordance with the present invention. 

[0010] FIGURE 2 is a detailed illustration of the trigger mecha- 
nism for use in the automotive seat assembly illustrated in 
Figure 1. 

[001 1] FIGURE 3 is a cross-sectional illustration of the automo- 
tive seat assembly illustrated in Figure 1, the trigger 
mechanism illustrated in the back engagement stable po- 
sition. 

[0012] FIGURE 4 is a cross-sectional illustration of the automo- 
tive seat assembly illustrated in Figure 1, the trigger 
mechanism illustrated in the back intrusion position. 

[0013] FIGURE 5 is a cross-sectional illustration of the automo- 
tive seat assembly illustrated in Figure 1, the trigger 
mechanism illustrated in a seat position optimizing pelvic 

seat intrusion. 
Detailed Description 



[0014] Referring now to Figure 1, which is an illustration of an 
automotive seat assembly 10 in accordance with the 



present invention. The automotive seat assembly 10 illus- 
trated is intended to encompass a wide variety of seating 
configurations for both front and read automotive seats. 
The seat assembly 10 includes a seatback 12 and seat- 
base 14 as is well understood in the art. A headrest 16 el- 
ement may also be used in conjection with the seatback 
12 for further passenger comfort. Although a wide variety 
of configurations for the seatback 12 are contemplated, 
one embodiment contemplates the use of seatback frame 
18 covered by an outer padding assembly 20. 
[0015] Modern seat design requirements often require the inte- 
gration of a seatback impact response device 22 (see Fig- 
ure 4) within the seat assembly 10. Although a variety of 
such devices are contemplated, the illustrated device 
takes the form a head restraint motion element 24. Such 
devices function by moving the headrest 16 from a head- 
rest operational position 26 to a headrest forward en- 
gagement position 28. During rear impacts this is useful 
as it brings the headrest 16 forward to engage the pas- 
sengers head which in turn reduces whiplash and related 
stressors on the passenger. It should be understood that a 
wide variety of seatback impact response devices 22, po- 
sitioned throughout the seat assembly 10, are contem- 



plated by the present invention. Another such impact re- 
sponse device 22 could include seatbelt retractors utilized 
to lock the spool in response to impact. In addition, the 
present invention contemplates the use of multiple seat- 
back impact response devices 22. 
[0016] The present invention provides a unique, novel, and inex- 
pensive apparatus for triggering one or more of the seat- 
back impact response devices 22. This is accomplished 
through the use of a trigger assembly 30 (or actuation as- 
sembly) mounted within the seatback 12. The trigger as- 
sembly 30 preferably includes a mounting frame 32 for 
direct mounting to the seatback frame 18 within the outer 
pad assembly 20. Although a variety of mounting frames 
32 are contemplated, an upper mounting platform 34, 
dual mounting side extensions 36 and a pivot arm 38 
mounted between these extensions 36 are contemplated. 
In this fashion the mounting frame 32 is tailored to fit 
within a standard designed seatback frame 18. A motion 
translation element 40 is rotatably mounted to the 
mounting frame 32, preferably by way of the pivot arm 
38. The motion translation element 40 is designed to 
transform horizontal motion from a passenger's intrusion 
into the outer padding assembly 20 into vertical or other 



trigger motion. Therefore, the motion translation element 
40 includes a back engagement portion 42 movable be- 
tween a back engagement stable position 44 and a back 
intrusion position 46 (see Figure 4). As the weight of a 
passenger intrudes into the outer padding assembly 20, 
the back engagement position 42 is moved into the back 
intrusion position 46. It should be understood that the ac- 
tuation assembly 30 may be positioned in any of a variety 
of positions along the seatback 10. By moving the actua- 
tion assembly 30 closer to the pelvic region 43 of the 
passenger 45, earlier intrusion can be detected (see Figure 
5) since commonly pelvic intrusion occurs first. This pro- 
vides a unique benefit of having an actuation assembly 10 
that may be positioned such that response timing may be 
tailored to intrusion position. 
[0017] The motion translation element 40 further includes a 

translation portion 48 movable between a translation sta- 
ble position 50 and a translation actuated position 52 in 
direct response to the back engagement portion 42 being 
moved into the back intrusion position 46. Although this 
may be accomplished in a variety of fashions, using an I- 
shaped element 54 (see Figure 2) as the basis for the mo- 
tion translation element 40 with the pivot arm 38 rotat- 



ably engaged in proximity to the l-bend 56 provides a 
simple mechanical mechanism for such motion transla- 
tion. A rearward tubular arm 58 may be mounted at the 
translation portion 48. A intermediary element 60 is ro- 
tatably engaged to the translation portion 48, preferably 
by way of the rearward tubular arm 58, such that as the 
translation portion 48 is moved into the actuated position 
52 the intermediary element 60 is moved from an inter- 
mediary stable position 62 (see Figure 3) to an intermedi- 
ary actuated position 64 (see Figure 4). Since the interme- 
diary element 60 rotatably engages the translation portion 
48, it is further able to move horizontally between an en- 
gagement position 66 (see Figure 4) and a disengagement 
position 68 (see Figure 3). The intermediary element 60 is 
preferably biased to remain in the disengagement position 
68 such that passenger intrusion resulting from non- 
momentum based collisions, such as jumping into the 
seat 10, may move the intermediary element 60 into the 
intermediary actuated position 64 but will fail to move it 
into the engagement position 66. A intermediary biasing 
spring 70 may be used to bias the intermediary element 
60 forward into the disengagement position 68. 
[0018] The present invention further contemplates the use of a 



trigger arm 72 positioned adjacent the intermediary ele- 
ment 60. The intermediary element 60 may move between 
the intermediary stable position 62 and the intermediary 
actuated position 64 without effecting the trigger arm 72 
as long as it is in the disengagement position. When in the 
engagement position 66, however, as the intermediary el- 
ement 60 moves into the intermediary actuated position 
64 it engages the trigger arm 72 and moves it into the 
trigger deployed position 74. This allows it to engage and 
actuate the seat back impact response device 22 or de- 
vices. It is contemplated that the trigger arm 72 may be 
completely contained within the seatback 12 or may pro- 
trude out of the seatback 12 and into a neighboring com- 
ponent such as the headrest 16. This provides even 
greater design flexibility. The intermediary element 60 
and the trigger arm 72 may engage in a variety of fash- 
ions. One embodiment contemplates the use of a plurality 
of intermediary engagement teeth 76 formed in the inter- 
mediary element 60 and a plurality of trigger arm engage- 
ment teeth 78 formed in the trigger arm 72. The teeth 
76,78 are preferably uni-directional engagement teeth as 
illustrated in Figures 3 and 4 wherein they only engage in 
a single direction. In the illustration at hand, the teeth 



76,78 engage during upward motion but would slide past 
one another during downward motion. Thus the present 
invention naturally resets itself after operation. 
[0019] The present invention further includes a component to 

selectively control movement of the intermediary element 
60 between the disengagement position 68 and the en- 
gagement position 66. This component is the momentum 
cam assembly 80. The momentum cam assembly 80 is 
utilized such that it moves the intermediary element 60 
into the engagement position 66 only as a result of vehic- 
ular impact. Thus, unless sufficient change in vehicular 
momentum, such as through rear impact, is imparted the 
momentum cam assembly 80 will not move the interme- 
diary element 60. Although a variety of configurations are 
contemplated, one embodiment contemplates the use of a 
rotatable cam element 82 mounted to a cam arm 84 ro- 
tatably mounted to the mounting frame 32 by way of a 
cam mounting bracket 86. The cam arm 84 can include a 
horizontal arm portion 88 for engaging the cam mounting 
bracket 86 and a vertical arm portion 90 from which a bi- 
asing weight 92 is hung/mounted. The horizontal arm 
portion 88 preferably engages the rotatable cam element 
82 by way of a liquid damping element 93. In this way, the 



seatback 12 may be positioned in a variety of angles 95 
(see Figure 5) suitable to passenger comfort while still 
keeping orientation of the cam element 82 relative to the 
intermediary element 60. This is significant since this 
means the seatback 10 can be positioned in any of the 
plurality of angles 95 without altering the sensitivity of 
actuation of the actuation assembly 30. Consistency of 
actuation will allow automotive designers improved relia- 
bility for integration into a variety of impact response de- 
vices. During a rear collision the biasing weight 92 will re- 
sist motion in a Newtonian fashion and thereby rotate the 
cam element 82, as the quick acceleration will prevent ro- 
tation of the horizontal arm portion 88 within the cam el- 
ement 82 (due to velocity in the liquid damper 93). This in 
turn moves the intermediary element 60 into the engage- 
ment position 66. Subsequent passenger intrusion into 
the outer padding assembly 20 as a result of the rearward 
impact will move the motion translation element 40 into 
the back intrusion position 46, the intermediary element 
60 into the intermediary actuated position 52, and finally 
the trigger arm 72 into the trigger deployed position 74. 
The motion translation element 40 can additionally be 
placed in direct communication with the liquid damper 93 



such that velocity of motion of the motion translation ele- 
ment 40 contributes to controlling the cam element 82 
(see Figure 4). This provides a further range of control. 
The present invention therefore provides a simple yet reli- 
able mechanical assembly for operating one or more seat- 
back impact response devices 22. 
[0020] while particular embodiments of the invention have been 
shown and described, numerous variations and alternative 
embodiments will occur to those skilled in the art. Ac- 
cordingly, it is intended that the invention be limited only 
in terms of the appended claims. 



